Comparisons of descending pain inhibitory pathways activated by beta-endorphin and morphine as characterized by supraspinal and spinal antinociceptive interactions in mice.
Morphine administered concurrently by i.c.v. plus intrathecal (i.t.) injection produces a multiplicative (synergistic) interaction for antinociception in the tail-flick test. Inasmuch as i.c.v. administered beta-endorphin has been proposed to produce antinociception by activating a descending pain inhibitory system different from that activated by morphine, the present experiments compared the two systems in mice. The responses to i.c.v., i.t. and combinations of i.c.v. plus i.t. administration of morphine and beta-endorphin were evaluated by determination of ED50 values which were plotted as isobolograms and compared to calculated theoretical additive ED50 values. The following combinations gave additive interactions: i.c.v. plus i.t. beta-endorphin, i.c.v. beta-endorphin plus i.t. morphine and i.t. morphine plus i.t. beta-endorphin. These results were consistent with the hypothesis that i.c.v. beta-endorphin stimulates supraspinal epsilon receptors which activate a descending pathway involving enkephalinergic neuronal mediation and spinal postsynaptic mu receptors. Stimulation of these mu receptors by i.t. morphine or i.t. beta-endorphin together with the supraspinal effect of beta-endorphin resulted in an additive interaction. Multiplicative interactions were obtained for the following combinations: i.c.v. morphine plus i.t. morphine, i.c.v. morphine plus i.t. beta-endorphin and i.c.v. morphine plus i.c.v. beta-endorphin. Morphine administered i.c.v. stimulated supraspinal mu receptors to activate a descending pain inhibitory pathway which is mediated spinally by monoamines. The i.t. agonists in this case activated the spinal mu receptor which is presumed to be part of the beta-endorphin descending pathway described above. Thus, when both pathways were activated simultaneously the interaction was multiplicative.(ABSTRACT TRUNCATED AT 250 WORDS)